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S

tic Resanance of Conduction Klectrons®

"Pgmigxntic and Dimgnn

- Yao. G ‘Dorfm» 3
- 27 July 1951.

‘{Note: The following report appsared in the regular Physics section of
thrice-monthly journal Doklady kkademli Nauk SSSR, Voluma 81; No (1) Bed
fl‘)Sl).,jpagps 765-6. It was submitted by academician Ls Do Landau 10 Oct
1981, 7 e T : .

: An is well known, 'pau‘r_ugndti_n resonance is’ the nams given to
_phenomsson of the sslective absorption of energy quanta’ of the radiofred

field; which phenomsnon 18 connected with the variations of the orientatian of

the alementary magnats [electron spina, nuule:l',_ ions; atoms, etc Jirelatd
‘constant magnetic field H (1) An effect of such kind must obviously ‘o
for canduction ‘electrong. . The maximim of selective absorption correspom
the frequency . : ‘
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. where u 18 we spin magnstic moment of an electron, e is the charge;
B is the Test masa of tha elestron.
Basides this U soammonly known paremagaetie sffect of conduction

we ghould sxpect the sxistence _andownothep form of magnetlsc resonanse,
shatl call dismagnetic resonance. This effect, up til now, spparently
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and

electrons
hico we

1o not yet

pmen descriled in the literatnre, must Le direstly connected with the diamagnetism

Lof conduction electrons discovered Uy L. Do lLandan (2).

'

D4 amagnetiam of sondustion electrons i{s caused, as is well known, by the

- fact that during the pressnce of an external constant (pemman»:) magnet

e field H':

the comdugtion elestrons describe quantum orbits in the plane perpendicylar to. the

drection of H.

arbits will be
i ehH )
B, 7w (n*3)

where n * 0;,1:2; 570 o

Thus the diamagnetis resonance of ‘conduction electrons must be
- with the gquantum transitioms during which n changes by ¢ 1. In this
. maximum of diamagnetic resonanne must correspond to the frequency

v, T eH/mo .

In the case of perfantly fres elsctroms of conduction the energy of thess

(2)

‘comactad
case the

(3)

" Thus for perfectly free oléctrdn)u we must expect the existence o,f‘tvo :

:' thaocretically different elfscts whose frequencies, however, coincide
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Tt is necessary to stress that pu-n‘?notic resonance is caused by the
ich

1 companent of the varisble magnetic: field which { >
| to the direct{of the constant Field H, -Howéswar the diamegnetic effect
' caused by the component of the varisble magnetio field whioh {1.68. @

| parallel to He “This fast permits us to sepprate the effects from one
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i.e. companent) is perpsndicular :

most, be
dedt) is
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: In the case ofrnul-omohd ohctuu the energy or the. qus tum
orbits in a eonstant nold | u dwom-od 1.u tho um apprwintim ‘cq"‘t.,h‘- i
 following relstimn g =
where m# 1s the so-called. 'crfbeun uu" ot tho eondwtial cloctroﬁl‘.
Consequently we have

V‘ - oﬂ/lie ; : AT (s)
anr have the maximm of pnrmgnauc ‘resonance detamlnod as bo.lou by

" axpression (1),
mn:inu\uouonh:n V f'V °

The magnetic resonanee of conduction elactrons has.been cbserved up til
now; as far as is known by the suthor; aly in solutions of alkali metals in liquid
ammonia- (3,}j), The parsmagnetic resonance was observed under specisl conditions
sincs the authore (3,)) did rot foresee the possibility of the existence of dia-
magnetic resonance. Actually they observed only parsmagnetic effects at the fre-

qusney Yy >
P

The discovery of the diamagnetic resonance of conduction eiectrons is of
interest, in the present author's opinion; to physicists stddying metals and semi-
conductors, since the axperimental measurement of the frequeney y woilild permit ue
immsdiately to detemmine the numerical values of the "effective mhss® |m# for the
various slectron zonductors even for diverss conditions.

\

In conclusion I wish to thenk K. 'Per*"Martirdsynn for his critical
peirusal of the problems expounded hsre.

) Literatare Cited :
(1) fac Go Dorfman. - Zeitschrift flr Pnysik, 17, 98 (1923).

(2) L. D. Landau. Tbidew 64, 69 (1930). ' Lo
(3) C. Hutchisan and Ro.. Pastor. Physical Review, 81, 262 (1951).
(L) M. Garstens and A: Ryan. Toidem 81, 838 (1951). |
‘ b
|
fﬁ-
~END -

AL L

Declassified in Part - Sanitized Copy Aproved for Relase 2012/03/23 : CIA-RDP82-00039R000100220014-2




